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<210> 1 

<211> 3071 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> human outwardly rectifying, voltage-gated 
potassium channel KCNQ5-1 

<220> 

<221> CDS 

<222> (10) . . (2703) 

<223> KCNQ5-1 

<400> 1 

ggcagcggca tgaaggatgt ggagtcgggc cggggcaggg tgctgctgaa ctcggcagcc 60 
gccaggggcg acggcctgct actgctgggc acccgcgcgg ccacgcttgg tggcggcggc 12 0 
ggtggcctga gggagagccg ccggggcaag cagggggccc ggatgagcct gctggggaag 18 0 
ccgctctctt acacgagtag ccagagctgc cggcgcaacg tcaagtaccg gcgggtgcag 24 0 
aactacctgt acaacgtgct ggagagaccc cgcggctggg cgttcatcta ccacgctttc 300 
gtttttctcc ttgtctttgg ttgcttgatt ttgtcagtgt tttctaccat ccctgagcac 360 
acaaaattgg cctcaagttg cctcttgatc ctggagttcg tgatgattgt cgtctttggt 42 0 
ttggagttca tcattcgaat ctggtctgcg ggttgctgtt gtcgatatag aggatggcaa 480 
ggaagactga ggtttgctcg aaagcccttc tgtgttatag ataccattgt tcttatcgct 540 
tcaatagcag ttgtttctgc aaaaactcag ggtaatattt ttgccacgtc tgcactcaga 600 
agtctccgtt tcctacagat cctccgcatg gtgcgcatgg accgaagggg aggcacttgg 660 
aaattactgg gttcagtggt ttatgctcac agcaaggaat taatcacagc ttggtacata 72 0 
ggatttttgg ttcttatttt ttcgtctttc cttgtctatc tggtggaaaa ggatgccaat 780 
aaagagtttt ctacatatgc agatgctctc tggtggggca caattacatt gacaactatt 840 
ggctatggag acaaaactcc cctaacttgg ctgggaagat tgctttctgc aggctttgca 90 0 
ctccttggca tttctttctt tgcacttcct gccggcattc ttggctcagg ttttgcatta 960 
aaagtacaag aacaacaccg ccagaaacac tttgagaaaa gaaggaaccc agctgccaac 102 0 
ctcattcagt gtgtttggcg tagttacgca gctgatgaga aatctgtttc cattgcaacc 1080 
tggaagccac acttgaaggc cttgcacacc tgcagcccta ccaagaaaga acaaggggaa 1140 
gcatcaagca gtcagaagct aagttttaag gagcgagtgc gcatggctag ccccaggggc 12 00 
cagagtatta agagccgaca agcctcagta ggtgacagga ggtccccaag caccgacatc 12 60 
acagccgagg gcagtcccac caaagtgcag aagagctgga gcttcaacga ccgaacccgc 1320 
ttccggccct cgctgcgcct caaaagttct cagccaaaac cagtgataga tgctgacaca 13 80 
gcccttggca ctgatgatgt atatgatgaa aaaggatgcc agtgtgatgt atcagtggaa 144 0 
gacctcaccc caccacttaa aactgtcatt cgagctatca gaattatgaa atttcatgtt 1500 
gcaaaacgga agtttaagga aacrttacgt ccatatgatg taaaagatgt cattgaacaa 1560 
tattctgctg gtcatctgga catgttgtgt agaattaaaa gccttcaaac acgtgttgat 1620 



1 



caaattcttg 
gaacatgaga 
gtacagtcca 
aaaggctctg 
cagacatctg 
agtggctgct 
acgccaaatg 
gcaacacagg 
gcaaaccaaa 
cctctcccag 
ttacaggaaa 
gttgcacagt 
gaaactctgt 
caaaacctga 
ggctccagag 
gatgaagagg 
gccagggaag 
agcatttgta 
taagttcttc 
actatttcga 
cagtttataa 
ttccaaggtg 
gagaaaccaa 
gaagatttga 
aaaaaaaaaa 



gaaaagggca 
ccacagacga 
tagaatccaa 
cctcagccct 
actatcaaag 
tatccagatc 
agttcagtgc 
tgccaattag 
taaatacggc 
ccatcaagca 
gcatttctga 
caaatctcac 
tgtctgtctg 
tcaggtcgac 
gcagccaaga 
tgggtcccga 
ctgcctttgc 
aggcaggaga 
attttctttc 
aagcccttct 
gcccgttacc 
catcgacatt 
acacagctaa 
cactgtattt 



aatcacatca 
tctcagtatg 
gctggactgc 
cgctttggct 
ccctgtggat 
aactagtgcc 
ccagactttc 
tcaaagcgat 
acccaagcca 
tctgcccagg 
cgtcaccacc 
caaggaccgt 
tcccatggtg 
cgaggaactg 
tttttacccc 
agagacagag 
atcagactct 
aagtacagat 
caggcatagc 
aaaaagttga 
ttttaattgc 
aacccactca 
tgctatgggg 
tgaaattatg 



gataagaaga 
ctcggtcggg 
ctactagaca 
tcattccagt 
agcaaagatc 
aacatctcga 
tacgcgctta 
ggctcagcag 
gcagccccaa 
ccagaaactc 
tgccttgttg 
tctatgagga 
ccgaaggact 
aatatacaac 
aaatggaggg 
acagacactt 
ctaaggactg 
gccctcagct 
agttctttag 
aattgcaaga 
atgaaaatgc 
tttagtaatg 
tgtatgaata 
ggagtaaaca 



gccgagagaa 
tggtcaaggt 
tctatcaaca 
tcccaccttt 
tttcgggttc 
gaggcctgca 
gccctactat 
tggcagccac 
caactttaca 
tgcaccctaa 
cctccaagga 
aaagctttga 
tgggcaaatc 
tttcagggag 
aatccaaatt 
ttgatgccgc 
gaaggtcacg 
tgcctcatgt 
ccatacatat 
atcgggaaga 
atgtttaggg 
taccttgagt 
tgtcaagttt 
ccttcaaatt 



aataacagca 
tgaaaaacag 
ggtccttcgg 
tgaatgtgaa 
cgcacaaaac 
gttcattctg 
gcacagtcaa 
caacaccatt 
gatcccacct 
ccctgcaggc 
aaatgttcag 
catgggagga 
tttgtctgtg 
tgagtcaagt 
gtttataact 
accgcagcct 
atcatctcag 
caaactgaaa 
cattgcatga 
acatgaaagg 
atggctaaaa 
taaaaagcct 
aggtcattta 
tcaaaaaaaa 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3071 



<210> 2 
<211> 2694 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> human outwardly- rectifying , voltage -gated 
potassium channel KCNQ5-1 coding sequence 

<220> 

<221> CDS 

<222> (1) . . (2694) 

<223> KCNQ5-1 



<400> 2 

atgaaggatg 

gacggcctgc 

agggagagcc 

tacacgagta 

tacaacgtgc 

cttgtctttg 

gcctcaagtt 

atcattcgaa 

aggtttgctc 

gttgtttctg 

ttcctacaga 

ggttcagtgg 

gttcttattt 

tctacatatg 

gacaaaactc 

atttctttct 

gaacaacacc 

tgtgtttggc 

cacttgaagg 



tggagtcggg 
tactgctggg 
gccggggcaa 
gccagagctg 
tggagagacc 
gttgcttgat 
gcctcttgat 
tctggtctgc 
gaaagccctt 
caaaaactca 
tcctccgcat 
tttatgctca 
tttcgtcttt 
cagatgctct 
ccctaacttg 
ttgcacttcc 
gccagaaaca 
gtagttacgc 
ccttgcacac 



ccggggcagg 
cacccgcgcg 
gcagggggcc 
ccggcgcaac 
ccgcggctgg 
tttgtcagtg 
cctggagttc 
gggttgctgt 
ctgtgttata 
gggtaatatt 
ggtgcgcatg 
cagcaaggaa 
ccttgtctat 
ctggtggggc 
gctgggaaga 
tgccggcatt 
ctttgagaaa 
agctgatgag 
ctgcagccct 



gtgctgctga 
gccacgcttg 
cggatgagcc 
gtcaagtacc 
gcgttcatct 
ttttctacca 
gtgatgattg 
tgtcgatata 
gataccattg 
tttgccacgt 
gaccgaaggg 
ttaatcacag 
ctggtggaaa 
acaattacat 
ttgctttctg 
cttggctcag 
agaaggaacc 
aaatctgttt 
accaagaaag 



actcggcagc 
gtggcggcgg 
tgctggggaa 
ggcgggtgca 
accacgcttt 
tccctgagca 
tcgtctttgg 
gaggatggca 
ttcttatcgc 
ctgcactcag 
gaggcacttg 
cttggtacat 
aggatgccaa 
tgacaactat 
caggctttgc 
gttttgcatt 
cagctgccaa 
ccattgcaac 
aacaagggga 



cgccaggggc 
cggtggcctg 
gccgctctct 
gaactacctg 
cgtttttctc 
cacaaaattg 
tttggagttc 
aggaagactg 
ttcaatagca 
aagtctccgt 
gaaattactg 
aggatttttg 
taaagagttt 
tggctatgga 
actccttggc 
aaaagtacaa 
cctcattcag 
ctggaagcca 
agcatcaagc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 
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agtcagaagc taagttttaa ggagcgagtg cgcatggcta gccccagggg ccagagtatt 12 00 
aagagccgac aagcctcagt aggtgacagg aggtccccaa gcaccgacat cacagccgag 1260 
ggcagtccca ccaaagtgca gaagagctgg agcttcaacg accgaacccg cttccggccc 1320 
tcgctgcgcc tcaaaagttc tcagccaaaa ccagtgatag atgctgacac agcccttggc 1380 
actgatgatg tatatgatga aaaaggatgc cagtgtgatg tatcagtgga agacctcacc 144 0 
ccaccactta aaactgtcat tcgagctatc agaattatga aatttcatgt tgcaaaacgg 1500 
aagtttaagg aaacgttacg tccatatgat gtaaaagatg tcattgaaca atattctgct 1560 
ggtcatctgg acatgttgtg tagaattaaa agccttcaaa cacgtgttga tcaaattctt 1620 
ggaaaagggc aaatcacatc agataagaag agccgagaga aaataacagc agaacatgag 1680 
accacagacg atctcagtat gctcggtcgg gtggtcaagg ttgaaaaaca ggtacagtcc 1740 
atagagtcca agctggactg cctactagac atctatcaac aggtccttcg gaaaggctct 1800 
gcctcagccc tcgctttggc ttcattccag atcccacctt ttgaatgtga acagacatct 1860 
gactatcaaa gccctgtgga tagcaaagat ctttcgggtt ccgcacaaaa cagtggctgc 1920 
ttatccagat caactagtgc caacatctcg agaggcctgc agttcattct gacgccaaat 1980 
gagttcagtg cccagacttt ctacgcgctt agccctacta tgcacagtca agcaacacag 2 040 
gtgccaatta gtcaaagcga tggctcagca gtggcagcca ccaacaccat tgcaaaccaa 2100 
ataaatacgg cacccaagcc agcagcccca acaactttac agatcccacc tcctctccca 2160 
gccatcaagc atctgcccag gccagaaact ctgcacccta accctgcagg cttacaggaa 2220 
agcatttctg acgtcaccac ctgccttgtt gcctccaagg aaaatgttca ggttgcacag 2280 
tcaaatctca ccaaggaccg ttctatgagg aaaagctttg acatgggagg agaaactctg 2340 
ttgtctgtct gtcccatggt gccgaaggac ttgggcaaat ctttgtctgt gcaaaacctg 2400 
atcaggtcga ccgaggaact gaatatacaa ctttcaggga gtgagtcaag tggctccaga 2460 
ggcagccaag atttttaccc caaatggagg gaatccaaat tgtttataac tgatgaagag 2520 
gtgggtcccg aagagacaga gacagacact tttgatgccg caccgcagcc tgccagggaa 2580 
gctgcctttg catcagactc tctaaggact ggaaggtcac gatcatctca gagcatttgt 2 640 
aaggcaggag aaagtacaga tgccctcagc ttgcctcatg tcaaactgaa ataa 2694 



<210> 3 

<211> 2667 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> human outwardly rectifying, voltage -gated 
potassium channel KCNQ5-2 coding sequence 

<220> 

<221> CDS 

<222> (1) . • (2667) 

<223> KCNQ5-2 

atgaaggatg tggagtcggg ccggggcagg gtgctgctga actcggcagc cgccaggggc 60 
gacggcctgc tactgctggg cacccgcgcg gccacgcttg gtggcggcgg cggtggcctg 120 
agggagagcc gccggggcaa gcagggggcc cggatgagcc tgctggggaa gccgctctct 180 
tacacgagta gccagagctg ccggcgcaac gtcaagtacc ggcgggtgca gaactacctg 240 
tacaacgtgc tggagagacc ccgcggctgg gcgttcatct accacgcttt cgtttttctc 3 00 
cttgtctttg gttgcttgat tttgtcagtg ttttctacca tccctgagca cacaaaattg 360 
gcctcaagtt gcctcttgat cctggagttc gtgatgattg tcgtctttgg tttggagttc 420 
atcattcgaa tctggtctgc gggttgctgt tgtcgatata gaggatggca aggaagactg 480 
aggtttgctc gaaagccctt ctgtgttata gataccattg ttcttatcgc ttcaatagca 540 
gttgtttctg caaaaactca gggtaatatt tttgccacgt ctgcactcag aagtctccgt 600 
ttcctacaga tcctccgcat ggtgcgcatg gaccgaaggg gaggcacttg gaaattactg 660 
ggttcagtgg tttatgctca cagcaaggaa ttaatcacag cttggtacat aggatttttg 720 
gttcttattt tttcgtcttt ccttgtctat ctggtggaaa aggatgccaa taaagagttt 780 
tctacatatg cagatgctct ctggtggggc acaattacat tgacaactat tggctatgga 840 
gacaaaactc ccctaacttg gctgggaaga ttgctttctg caggctttgc actccttggc 900 
atttctttct ttgcacttcc tgccggcatt cttggctcag gttttgcatt aaaagtacaa 960 
gaacaacacc gccagaaaca ctttgagaaa agaaggaacc cagctgccaa cctcattcag 1020 
tgtgtttggc gtagttacgc agctgatgag aaatctgttt ccattgcaac ctggaagcca 1080 
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„agg Ccacac c t ,a S accaa.caga J-^g |«S 

SSSS5 SSSS ~- SS=S - 

Jggagcttca acgaccgaac ccgcttccgg ccctcgctgc atgtatatga tgaaaaagga 1380 
aaaccagtga tagatgctga cacagccctt jgcactgatg cattcgagc t 1440 

taccagtgtg atgtatcagt ggaagacctc acc °«~ a aqaaacgtt acgtccatat 1500 

afcaglatta tgaaatttca tgttgca... ^ cat ^tt gtgtagaatt 1560 

gatgtaaaag atgtcattga acaatattct 9^gg tcac atcagataag 1620 

aaaagccttc aaacacgtgt tgatcaaatt ^tggaaa g |J tatgctcggt 1680 

Jaqagccgag agaaaataac agcagaacat ^^^ag ccaagctgga ctgcctacta 1740 
iggg?gg?c. aggttgaaaa acaggtacag tcc.t«g«gt cca g 9^ ggcttcattc 1800 
gaStS.tc aacaggtcct tcggaaaggc tctgcctcag ^ ggatagC aaa i860 

cagatcccac cttttgaatg tgaacagaca jccga tcaactag tgccaacatc 1920 

qSctttcgg gttccgcaca aaacagtggc tgcttatcca 9 tttctacgcg 1980 

fcgagaggcc ?gcagttcat tctgaegcc. -tgagt^a fS^J^ cgatggct 2040 
cttagcccta ctatgcacag tcaagcaaca ^agg 9 cggcacccaa gccagcagcc 2100 

gcagtggcag ccaccaacac c.ttgcajac caaataaat. caggc 2160 

ccaacaactt tacagatccc acctcctctc ccaQ ctqacgtcac cacctgcctt 2220 

acStgcacc ctaaccctgc aggcttacag SJ«9"£* t caccaagga ccgttctatg 2280 
gttgcctcca aggaaaatgt tcaggttgca cagtcaaatc tc gg^ ggtgccgaag 
Lgaaaagct ttgacatggg aggagaaact ^gttgtctg « ac tgaatata 2400 

gSttgggc. aatctttgtc ^gcaaaac ^at-ggt ccccaaa tgg 2460 

TgggaaSa SEKE V££££ -™ ».°o 

SSE KS=S 9«a C — ,640 

agcttgcctc atgtcaaact gaaataa 



<210> 4 
<211> 897 
<212> PRT 

<213> Homo sapiens 



<220> _ -r^rtifvinq, voltage-gated 

<223> human outwardly rec ^ T ^ 1 ^' 
potassium channel KCNQ5-1 

<220> 

<221> PEPTIDE 

MP val «« ~ «y «, «» «« V,! ». «. - « 
„, Ala M9 « - - ~ «» °* " 9 *S A " *" 

„ o ly «, «» - «- s « " 9 »3 

35 T T «, Glv Lys Pro Leu Ser Tyr Thr Ser Ser 

Gly Ala Arg Met Ser Leu Leu Gly Lys ^ 

Gln Ser Cys Arg Arg Asn vS Lys T yr Arg Arg Val Oln A S n Tyr Leu 
Z Asn Val Leu Olu Arg Pro Arg Gly Tjp M. - He Xyr His Ala 

T 85 val Phe Gly cys Leu He Leu Ser Val Phe Ser 
Phe Val Phe Leu Leu Val Phe Gly i-y 11Q 

100 „ er ser cys Leu Leu He Leu 

Thr lie Pro Glu His Thr Lys Leu Ala Ser y ^ 

115 
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o 



Glu Phe val Met lie Val Val Phe Gly Leu Glu Phe He lie Arg He 
Trp III Ala Gly Cys Cys Cys Arg Tyr Arg Gly Trp Gin Gly Arg Leu 
Arg Phe Ala Arg Lys Pro Phe Cys Val lie Asp Thr He Val Leu He 
Ala Ser He Ala Val Val Ser Ala Lys Thr Gin Gly Asn He Phe Ala 
Thr Ser Ala Leu Arg Ser Leu Arg Phe Leu Gin He Leu Arg Met Val 
Arg Met Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val Val 
Tyr III His ser Lys Glu III He Thr Ala Trp Tyr He Gly Phe Leu 



III Leu He Phe Ser III Phe Leu Val Tyr Leu Val Glu Lys Asp Ala 



Asn Lys Glu Phe Tel Thr Tyr Ala Asp A ia Leu Trp Trp Gly Thr He 
Thr Leu Thr HI He Gly Tyr Gly Asp Lys Thr Pro Leu Thr Trp Leu 
Gly Arg Leu Leu Ser Ala Gly Phe Ala Leu Leu Gly He Ser Phe Phe 

Ala Leu Pro Ala Gly He III Gly Ser Gly Phe Ala Leu Lys Val Gin 

310 

III Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro Ala Ala 



250 



Asn Leu He Gin Cys Val Trp Arg Ser Tyr Ala Ala Asp Glu Lys Ser 
Val Ser He 111 Thr Trp Lys Pro Til Leu Lys Ala Leu His Thr Cys 
Ser Pro HI Lys Lys Glu Gin lly Glu Ala Ser Ser Ser Gin Lys Leu 



330 



■» 7 c 380 
370 375 



Ser Phe Lys Glu Arg Val Arg Met Ala Ser Pro Arg Gly Gin Ser lie 

Lys Ser Arg Gin Ala III Val Gly Asp Arg Arg Ser Pro Ser Thr Asp 

He Thr Ala Glu lly Ser Pro Thr Lys Val Gin Lys Ser Trp Ser Phe 

Asn Asp Arg Thr Arg Phe Arg Pro til Leu Arg Leu Lys Ser Ser Gin 

Pro Lys Pro Val He Asp Ala ill Thr Ala Leu Gly Thr Asp Asp Val 

Tyr Asp Glu Lys Gly Cys Gin Cys Asp Val Ser Val Glu Asp Leu Thr 

til Pro Leu Lys Thr VA He Arg Ala He Arg He Met Lys Phe His 

485 490 
val Ala Lys Arg Lys Phe Lys Glu Thr Leu Arg Pro Tyr Asp Val Lys 

Asp Val He III Gin Tyr Ser Ala lly His Leu Asp Met Leu Cys Arg 

He Lys III Leu Gin Thr Arg III Asp Gin He Leu Gly Lys Gly Gin 

He Thr Ser Asp Lys Lys III Arg Glu Lys He Thr Ala Glu His Glu 

Thr Thr Asp Asp Leu III Met Leu Gly Arg Val Val Lys Val Glu Lys 



565 570 



Gin Val Gin Ser He Glu Ser Lys Leu Asp Cys Leu Leu Asp He Tyr 
Gin Gin Val III Arg Lys Gly Ser III Ser Ala Leu Ala Leu Ala Ser 



595 600 605 
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Phe Gin lie Pro Pro Phe Glu Cys Glu Gin Thr Ser Asp Tyr Gin Ser 

615 620 
Pro Val Asp Ser Lys Asp Leu Ser Gly Ser Ala Gin Asn Ser Gly Cye 

III Ser Arg Ser Thr Ser Ala Asn He Ser Arg Gly Leu Gin Phe He 

645 650 
Leu Thr Pro Asn Glu Phe Ser Ala Gin Thr Phe Tyr Ala Leu Ser Pro 

665 670 



Thr Met His Ser Gin Ala Thr Gin Val Pro lie Ser Gin Ser Asp Gly 

Ser Ala Val Ala Ala Thr Asn Thr He Ala Asn Gin He Asn Thr Ala 

690 695 700 

Pro Lys Pro Ala Ala Pro Thr Thr Leu Gin He Pro Pro Pro Leu Pro 

710 715 
III He Lys His Leu Pro Arg Pro Glu Thr Leu His Pro Asn Pro Ala 

Gly Leu Gin Glu III He Ser Asp Val Thr Thr Cys Leu Val Ala Ser 

Lys Glu Asn v" Gin Val Ala Gin Ser Asn Leu Thr Lys Asp Arg Ser 

Met Arg lys Ser Phe Asp Met III Gly Glu Thr Leu Leu Ser Val Cys 

Pro Met val Pro Lys Asp III Gly Lys Ser Leu Ser Val Gin Asn Leu 

He Arg Ser Thr Glu Glu Leu Asn He Gin Leu Ser Gly Ser Glu Ser 

Ser Gly Ser Arg Gil Ser Gin Asp Phe Tyr Pro Lys Trp Arg Glu Ser 



775 

. Gly Lys Ser 

795 

805 810 

820 

835 



825 830 



Lys Leu Phe lie Thr Asp Glu Glu Val Gly Pro Glu Glu Thr Glu Thr 
ASP Thr III Asp Ala Ala Pro Gil Pro Ala Arg Glu Ala Ala Phe Ala 
Ser Asp Ser Leu Arg Thr Gly Arg Ser Arg Ser Ser Gin Ser He Cys 



HI Ala Gly Glu Ser Thr Asp Ala Leu Ser Leu Pro His Val Lys Leu 

Lys 



885 890 



<210> 5 
<211> 888 
<212> PRT 

<213> Homo sapiens 

<223> human outwardly rectifying, voltage-gated 
potassium channel KCNQ5-2 



Me^Lys Asp Val Glu Ser Gly Arg Gly Arg Val Leu Leu Asn Ser Ala 
Ala Ala Arg Gly Asp Gly Leu Leu Leu Leu Gly Thr Arg Ala Ala Thr 
Leu Gly Gly Gly Gly Gly Gly Leu Arg Glu Ser Arg Arg Gly Lys Gin 
Gly Ala Arg Met Ser Leu Leu G^y Lys Pro Leu Ser Tyr Thr Ser Ser 
Gin Ser Cys Arg Arg Asn Val Lys Tyr Arg Arg Val Gin Asn Tyr Leu 
Tyr Asn Val Leu Glu Arg Pro Arg Gly Trp Ala Phe He Tyr His Ala 



85 9° 
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# 



Phe Val Phe Leu 
100 

Thr lie Pro Glu 
115 

Glu Phe Val Met 
130 

Trp Ser Ala Gly 
145 

Arg Phe Ala Arg 

Ala Ser lie Ala 
180 

Thr Ser Ala Leu 
195 

Arg Met Asp Arg 
210 

Tyr Ala His Ser 
225 

Val Leu lie Phe 

Asn Lys Glu Phe 
260 

Thr Leu Thr Thr 
275 

Gly Arg Leu Leu 
290 

Ala Leu Pro Ala 
305 

Glu Gin His Arg 

Asn Leu lie Gin 
340 

Val Ser lie Ala 
355 

Ser Pro Thr Asn 
370 

Ser Pro Arg Gly 
385 

Arg Arg Ser Pro 

Val Gin Lys Ser 
420 

Leu Arg Leu Lys 
435 

Ala Leu Gly Thr 
450 

Val- Ser Val Glu 
465 

lie Arg lie Met 

Leu Arg Pro Tyr 
500 

His Leu Asp Met 
515 

Gin lie Leu Gly 
530 

Lys lie Thr Ala 
545 

Arg Val Val Lys 



Leu Val Phe Gly 

His Thr Lys Leu 
120 

lie Val Val Phe 
135 

Cys Cys Cys Arg 
150 

Lys Pro Phe Cys 
165 

Val Val Ser Ala 

Arg Ser Leu Arg 
200 

Arg Gly Gly Thr 
215 

Lys Glu Leu lie 
230 

Ser Ser Phe Leu 
245 

Ser Thr Tyr Ala 

He Gly Tyr Gly 
280 

Ser Ala Gly Phe 
295 

Gly He Leu Gly 
310 

Gin Lys His Phe 
325 

Cys Val Trp Arg 

Thr Trp Lys Pro 
360 

Gin Lys Leu Ser 
375 

Gin .Ser He Lys 
390 

Ser Thr Asp He 
405 

Trp Ser Phe Asn 

Ser Ser Gin Pro 
440 

Asp Asp Val Tyr 
455 

Asp Leu Thr Pro 
470 

Lys Phe His Val 
485 

Asp Val Lys Asp 

Leu Cys Arg He 
520 

Lys Gly Gin He 
535 

Glu His Glu Thr 
550 

Val Glu Lys Gin 
565 



Cys Leu He Leu 
105 

Ala Ser Ser Cys 

Gly Leu Glu Phe 
140 

Tyr Arg Gly Trp 
155 

Val He Asp Thr 
170 

Lys Thr Gin Gly 
185 

Phe Leu Gin He 

Trp Lys Leu Leu 
220 

Thr Ala Trp Tyr 
235 

Val Tyr Leu Val 
250 

Asp Ala Leu Trp 
265 

Asp Lys Thr Pro 

Ala Leu Leu Gly 
300 

Ser Gly Phe Ala 
315 

Glu Lys Arg Arg 
330 

Ser Tyr Ala Ala 
345 

His Leu Lys Ala 

Phe Lys Glu Arg 
380 

Ser Arg Gin Ala 
395 

Thr Ala Glu Gly 
410 

Asp Arg Thr Arg 
425 

Lys Pro Val He 

Asp Glu Lys Gly 
460 

Pro Leu Lys Thr 
475 

Ala Lys Arg Lys 
490 

Val He Glu Gin 
505 

Lys Ser Leu Gin 

Thr Ser Asp Lys 
540 

Thr Asp Asp Leu 
555 

Val Gin Ser He 
570 



Ser Val Phe Ser 
110 

Leu Leu He Leu 
125 

He He Arg He 

Gin Gly Arg Leu 
160 

He Val Leu He 
175 

Asn He Phe Ala 
190 

Leu Arg Met Val 
205 

Gly Ser Val Val 

He Gly Phe Leu 
240 

Glu Lys Asp Ala 
255 

Trp Gly Thr He 
270 

Leu Thr Trp Leu 
285 

He Ser Phe Phe 

Leu Lys Val Gin 
320 

Asn Pro Ala Ala 
335 

Asp Glu Lys Ser 
350 

Leu His Thr Cys 
365 

Val Arg Met Ala 

Ser Val Gly Asp 
400 

Ser Pro Thr Lys 
415 

Phe Arg Pro Ser 
430 

Asp Ala Asp Thr 
445 

Cys Gin Cys Asp 

Val He Arg Ala 
480 

Phe Lys Glu Thr 
495 

Tyr Ser Ala Gly 
510 

Thr Arg Val Asp 
525 

Lys Ser Arg Glu 

Ser Met Leu Gly 
560 

Glu Ser Lys Leu 
575 



Asp Cys Leu Leu Asp He Tyr Gin Gin Val Leu Arg Lys Gly Ser Ala 
ser Ala Leu A^a Leu Ala Ser Phe Gin He Pro Pro Phe Glu Cys Glu 

60 j 



Gin Thr III Asp Tyr Gin Ser Val Asp Ser Lys Asp Leu Ser Gly 



600 



Ser HI Gin Asn Ser Gly Cys Leu Ser Arg Ser Thr Ser Ala Asn lie 



615 



620 



111 Arg Gly Leu Gin Pne He Leu Thr Pro Asn Glu Phe Ser Ala Gin 



630 



635 



645 



650 655 



Thr Phe Tyr Ala Leu Ser Pro Thr Met His Ser Gin Ala Thr Gin Val 

Pro lie Ser g" Ser Asp Gly Ser "a Val Ala Ala Thr Asn Thr He 

Ala Asn £n lie Asn Thr Ala Pro Lys Pro Ala Ala Pro Thr Thr Leu 

Gin He Pro Pro Pro Leu Pro Ala He Lys His Leu Pro Arg Pro Glu 

Thr Leu His Pro Asn Pro Ala Gly Leu Gin Glu Ser He Ser Asp Val 

Thr Thr Cys Leu III Ala Ser Lys Glu Asn Val Gin Val Ala Gin Ser 
740 745 750 



Asn Leu Thr Lys Asp Arg Ser Met Arg Lys Ser Phe Asp Met Gly Gly 

760 /bo 
Glu Thr III Leu Ser Val Cys Pro Met Val Pro Lys Asp Leu Gly Lys 

Ser Leu Ser Val Gin Asn III He Arg Ser Thr Glu Glu Leu Asn He 

III Leu Ser Gly Ser Glu Ser Ser Gly Ser Arg Gly Ser Gin Asp Phe 

Tyr Pro Lys Trp Arg Glu Ser Lys Leu lie He Thr Asp Glu Glu Val 

Gly Pro Glu Glu Thr Glu Thr Asp Thr Phe Asp Ala Ala Pro Gin Pro 

835 840 845 

Ala Arg Glu Ala Ala Phe Ala Ser Asp Ser Leu Arg Thr Gly Arg Ser 

— — — 8 60 



Arg Ser Ser Gin Ser He Cys Lys Ala Gly Glu Ser Thr Asp Ala Leu 

865 870 875 

Ser Leu Pro His Val Lys Leu Lys 
885 



<210> 6 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencers 
(1) 

<400> 6 

ccacgtctgc actcaggaag tctccg 



<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



8 



( 



j 



<2M» Description of Artificial Sequence , antisense 

primer (2) 

<400> 7 26 
ccagcttgga ttctatggac tgtacc 



<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> • f-K-f Ar-tificial Sequence : standard 3' 

<223> Description of Artiriciai oc^ 

RACE PCR gene specific primer 

<400> 8 26 
gaagagccga gagaaaataa cagcag 



<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> ■ rt f Artificial Sequence : reamplif ication 

<223> Description ot Aruiu^iii 

gene-specific oligo (4) 

<400> 9 26 
gccctgtgga tagcaaagat ctttcg 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> ■ of Artificial Sequence: nested standard 

<223> Description of Artiricidi o ^ 

5- RACE PCR gene specific oligo lb) 

<400> 10 25 
gctgtgagca taaaccactg aaccc 



<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> ■ + of Artificial Sequence: nested standard 

<223> Description ot Arciiicicn 



5' RACE PCR gene specific oligo 



(6) 



<400> 11 25 

ccatgcgcac catgcggagg atctg 



9 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

^223> Description of Artificial Sequence : amplification 
primer 

<400> 12 21 
catgaaggat gtggagtcgg g 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

^223> Description of Artificial Sequence : amplification 
primer 

<400> 13 24 
tggctaaaga actgctatgc ctgg 

<210> 14 
<211> 844 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> human KCNQ2 



M 4 et°; a i 4 Gln Lys Ser Arg Asn Oly Gly Val Tyr Pro Gly Pro Ser Gly 
Glu Lys Lys Leu Lys Val Gly Phe Val Gly Leu Asp Pro Gly Ala Pro 
Asp Ser Thr Arg Asp Gly Ala Leu Leu He Ala Gly Ser Glu Ala Pro 
L ys Arg G'ly Ser He Leu Ser Lys Pro Arg Ala Gly Gly Ala Gly Ala 
Oly Lys Pro Pro Lys Arg Asn Ala Phe Tyr Arg Lys Leu Gin Asn Phe 
L eu Tyr Asn Val Leu gIu Arg Pro Arg Gly Trp Ala Phe He Tyr His 
A la Tyr Val Phe Leu Leu Val Phe Ser Cys Leu Val Leu Ser Val Phe 
Ser Thr He Lys Glu Tyr Glu Lys Ser Ser Glu Gly Ala Leu Tyr He 
L eu Glu He Val Thr He Val III Phe Gly Val Glu Tyr Phe Val Arg 
He £J Ala Ala Gly Cys Cys Cys Arg Tyr Arg Gly Trp Arg Gly Arg 
III Lys Phe Ala Arg Lys Pro Phe Cys Val He Asp He Met Val Leu 



He Ala Ser He III Val Leu Ala Ala Gly Ser Gin Gly Asn Val Phe 



185 



190 



Ala Thr Ser Ala Leu Arg Ser Leu Arg Phe Leu Gin He Leu Arg Met 

195 200 



10 



lie Arg Met Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val 
Val Tyr Ala His Ser Lys III Leu Val Thr Ala Trp Tyr He Gly Phe 

III cys Leu He Leu III Ser Phe Leu Val Tyr Leu Ala Glu Lys Gly 

- 250 



245 

Glu Asn Asp His Phe Asp Thr Tyr Ala Asp Ala Leu Trp Trp Gly Leu 

Leu Thr Thr He Gly Tyr Gly Asp Lys Tyr Pro 
275 280 

Arg Leu Leu Ala Ala Thr Phe Thr Leu He Gly 
Phe III Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val 



lie Thr Leu Thr Thr He Gly Tyr Gly Asp Lys Tyr Pro Gin Thr Trp 
Asn Gly Arg Leu Leu Ala Ala Thr Phe Thr Leu He Gly val Ser Phe 



310 



lln Glu Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro Ala 



325 



330 



Ala Gly Leu He Gin Ser Ala Trp Arg Phe Tyr Ala Thr Asn Leu Ser 
Arg Thr Asp Leu His Ser Thr Trp III Tyr Tyr Glu Arg Thr Val Thr 
Val Pro III Tyr Arg Leu lie Pro Pro Leu Asn Gin Leu Glu Leu Leu 
Arg Asn Leu Lys Ser Lys Ser Gly Leu Ala Phe Arg Lys Asp Pro Pro 



III Glu Pro Ser Pro Ser Gin Lys Val Ser Leu Lys Asp Arg Val Phe 



Ser Ser Pro Arg Gil Val Ala Ala Lys My Lys Gly Ser Pro Gin Ala 
Gin Thr Val Arg Arg Ser Pro Ser ill Asp Gin Ser Leu Glu Asp Ser 
Pro Ser Lys Val Pro Lys Ser Trp Ser Phe Gly Asp Arg Ser Arg Ala 
Arg Gin Ala Phe Arg He Lys Gly Ala Ala Ser Arg Gin Asn Ser Glu 



410 



470 



475 



Gil Ala Ser Leu Pro Gly Glu Asp He Val Asp Asp Lys Ser Cys Pro 
Cys Glu Phe Val Thr Glu Asp Leu Thr Pro Gly Leu Lys Val Ser He 



Arg Ala Val Cys Val Met Arg Phe Leu Val Ser Lys Arg Lys Phe Lys 



520 



Glu Ser III Arg Pro Tyr Asp Vai Met Asp Val lie Glu Gin Tyr Ser 
Ala III His Leu Asp Met III Ser Arg He Lys Ser Leu Gin Ser Arg 
Val Asp Gin lie Val Gly Arg Gly Pro Ala He Thr Asp Lys Asp Arg 
Thr Lys Gly Pro "a Glu Ala Glu Leu III Glu Asp Pro Ser Met Met 
Gly Arg Leu Oil Lys Val Glu Lys III Val Leu Ser Met Glu Lys Lys 
Leu Asp III Leu Val Asn lie Tyr Met Gin Arg Met Gly He Pro Pro 
Thr III Thr Glu Ala Tyr III Gly Ala Lys Glu Pro Glu Pro Ala Pro 
HI Tyr His Ser Pro Glu Asp Ser Arg Glu His Val Asp Arg His Gly 



645 650 



Cys He Val Lys He Val Arg Ser Ser Ser Ser Thr Gly Gin Lys Asn 



660 

675 



Phe Ser Ala Pro Pro Ala Ala Pro Pro Val Gin Cys Pro Pro Ser Thr 

680 685 



11 



Ser 


Trp 


Gin 


Pro 




690 






Val 


Gly 


Asp 


His 


705 








Glu 


Arg 


Ser 


Leu 


Phe 


Leu 


Arg 


Gin 








740 


Leu 


Arg 


Asp 


Ser 






755 




Glu 


Leu 


Glu 


Arg 




770 






Asn 


Leu 


Asp 


Ala 


785 








Lys 


Val 


Arg 


Pro 


Leu 


Cys 


Thr 


Pro 








820 


Pro 


Phe 


Gly Asp 



835 



Gin Ser His Pro 
695 

Gly Ser Leu Val 
710 

Ser Ala Tyr Gly 
725 

Glu Asp Thr Pro 

Asp Thr Ser lie 
760 

Ser Phe Ser Gly 
775 

Leu Asn Ser Cys 
790 

Tyr lie Ala Glu 
805 

Cys Gly Pro Pro 

Val Gly Trp Ala 
840 



Arg Gin Gly His 
700 

Arg lie Pro Pro 
715 

Gly Gly Asn Arg 
730 

Gly Cys Arg Pro 

745 

Ser lie Pro Ser 

Phe Ser lie Ser 
780 

Tyr Ala Ala Val 
795 

Gly Glu Ser Asp 
810 

Pro Arg Ser Ala 
825 

Gly Pro Arg Lys 




Gly Thr Ser Pro 

Pro Pro Ala His 
720 

Ala Ser Met Glu 
735 

Pro Glu Gly Thr 
750 

Val Asp His Glu 
765 

Gin Ser Lys Glu 

Ala Pro Cys Ala 
800 

Thr Asp Ser Asp 
815 

Thr Gly Glu Gly 
830 



<210> 15 
<211> 695 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> human KCNQ4 



<400> 15 
Met Ala Glu Ala 
1 

Asp Ala Pro Arg 
20 

Gin Gly Glu Ala 
35 

Gly Ser Pro Leu 
50 

Ser Gly Ser Ala 
65 

Arg Arg Leu Gin 

Trp Ala Phe Val 
100 

Leu Val Leu Ser 
115 

Asn Glu Cys Leu 
130 

Leu Glu Tyr lie 
145 

Arg Gly Trp Gin 

lie Asp Phe lie 
180 

Thr Gin Gly Asn 
195 

Leu Gin lie Leu 
210 

Lys Leu Leu Gly 
225 



Pro Pro Arg Arg 
5 

Ala Glu Leu Val 

Gly Gly Gly Gly 
40 

Pro Pro Gly Ala 
55 

Cys Gly Gin Arg 
70 

Asn Trp Val Tyr 
85 

Tyr His Val Phe 

Val Leu Ser Thr 
120 

Leu lie Leu Glu 
135 

Val Arg Val Trp 
150 

Gly Arg Phe Arg 
165 

Val Phe Val Ala 

He Phe Ala Thr 
200 

Arg Met Val Arg 
215 

Ser Val Val Tyr 
230 



Leu Gly Leu Gly 
10 

Ala Leu Thr Ala 
25 

Ser Pro Arg Arg 

Pro Leu Pro Gly 
60 

Ser Ser Ala Ala 
75 

Asn Val Leu Glu 
90 

He Phe Leu Leu 
105 

He Gin Glu His 

Phe Val Met He 
140 

Ser Ala Gly Cys 
155 

Phe Ala Arg Lys 
170 

Ser Val Ala Val 
185 

Ser Ala Leu Arg 

Met Asp Arg Arg 
220 

Ala His Ser Lys 
235 



Pro Pro Pro Gly 
15 

Val Gin Ser Glu 
30 

Leu Gly Leu Leu 
45 

Pro Gly Ser Gly 

His Lys Arg Tyr 
80 

Arg Pro Arg Gly 
95 

Val Phe Ser Cys 
110 

Gin Glu Leu Ala 
125 

Val Val Phe Gly 

Cys Cys Arg Tyr 
160 

Pro Phe Cys Val 
175 

He Ala Ala Gly 
190 

Ser Met Arg Phe 
205 

Gly Gly Thr Trp 

Glu Leu He Thr 
240 



12 



n 



+ 



Ala Trp Tyr He Gly Phe Leu Val Leu lie Phe Ala Ser Phe Leu Val 

245 250 255 

Tyr Leu Ala Glu Lys Asp Ala Asn Ser Asp Phe Ser Ser Tyr Ala Asp 

260 265 270 

Ser Leu Trp Trp Gly Thr He Thr Leu Thr Thr He Gly Tyr Gly Asp 

t ™, 275 • 280 2 85 

Lys Thr Pro His Thr Trp Leu Gly Arg Val Leu Ala Ala Gly Phe Ala 

290 295 300 

Leu Leu Gly He Ser Phe Phe Ala Leu Pro Ala Gly He Leu Gly Ser 
305 310 315 320 

Gly Phe Ala Leu Lys Val Gin Glu Gin His Arg Gin Lys His Phe Glu 

325 330 335 

Lys Arg Arg Met Pro Ala Ala Asn Leu He Gin Ala Ala Trp Arg Leu 

340 345 350 

Tyr Ser Thr Asp Met Ser Arg Ala Tyr Leu Thr Ala Thr Trp Tyr Tyr 

355 360 3e5 

Tyr Asp Ser He Leu Pro Ser Phe Arg Glu Leu Ala Leu Leu Phe Glu 

. 370 375 3 8 o 

His Val Gin Arg Ala Arg Asn Gly Gly Leu Arg Pro Leu Glu Val Arq 
385 390 395 400 

Arg Ala Pro Val Pro Asp Gly Ala Pro Ser Arg Tyr Pro Pro Val Ala 

405 410 415 

Thr Cys His Arg Pro Gly Ser Thr Ser Phe Cys Pro Gly Glu Ser Ser 

420 425 430 

Arg Met Gly He Lys Asp Arg He Arg Met Gly Ser Ser Gin Arq Arq 
435 4 4o 445 

Thr Gly Pro Ser Lys Gin Gin Leu Ala Pro Pro Thr Met Pro Thr Ser 
450 455 46Q 

Pro Ser Ser Glu Gin Val Gly Glu Ala Thr Ser Pro Thr Lys Val Gin 
465 470 475 4 8 o 

Lys Ser Trp Ser Phe Asn Asp Arg Thr Arg Phe Arg Ala Ser Leu Arg 

485 490 495 

Leu Lys Pro Arg Thr Ser Ala Glu Asp Ala Pro Ser Glu Glu Val Ala 

500 5 o5 510 

Glu Glu Lys Ser Tyr Gin Cys Glu Leu Thr Val Asp Asp He Met Pro 

515 520 525 

Ala Val Lys Thr Val He Arg Ser He Arg He Leu Lys Phe Leu Val 
530 535 54Q 

Ala Lys Arg Lys Phe Lys Glu Thr Leu Arg Pro Tyr Asp Val Lys Asp 
? 550 555 56 o 

Val He Glu Gin Tyr Ser Ala Gly His Leu Asp Met Leu Gly Arg He 

565 570 575 

Lys Ser Leu Gin Thr Arg Val Asp Gin He Val Gly Arg Gly Pro Gly 

580 585 59Q 

Asp Arg Lys Ala Arg Glu Lys Gly Asp Lys Gly Pro Ser Asp Ala Glu 

595 600 605 

Val Val Asp Glu He Ser Met Met Gly Arg Val Val Lys Val Glu Lys 
610 6 i5 620 

Gin Val Gin Ser He Glu His Lys Leu Asp Leu Leu Leu Gly Phe Tyr 
t 630 635 640 

Ser Arg Cys Leu Arg Ser Gly Thr Ser Ala Ser Leu Gly Ala Val Gin 

645 650 655 

Val Pro Leu Phe Asp Pro Asp He Thr Ser Asp Tyr His Ser Pro Val 

660 665 6 7o 

Asp His Glu Asp He Ser Val Ser Ala Gin Thr Leu Ser He Ser Arg 

675 680 685 

Ser Val Ser Thr Asn Met Asp 
690 695 



13 
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<210> 16 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : sense 
oligonucleotide (7) 

<400> 16 

ctctgaattc caccatgaag gatgtggagt cggg 

<210> 17 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : antisense 
oligonucleotide (8) 

<400> 17 

aatgtctaga atggctaaag aactgctatg cctgg 
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